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(57) Abstract 

An optical recording medium, wherein a recording layer and a light transmitting layer are formed in order on one major surface of a 
substrate, and light is projected through the light transmitting layer to record and/or reproduce information. At least one water-proof film is 
formed on the other major surface of the substrate. This suppresses the skew as much as possible, contributing to improving the information 
recording and/or reproduction characteristics, and allowing the optical recording medium to be adaptable to higher-density recording. When 
the relationship between NA and the wavelength XAt£fe5.26 (X/NA*) (urn) holds, where t is the thickness of the light transmitting layer in 
the region of an information signal area of the recording medium and At is the variation of the thickness, and when t=3-l77 (urn), the 
recording medium can be ready for high NA, and the storage capacity of the recording medium can be increased 
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£©*ft««fcttW0«*fclyTtt, 3 0 0 (cps)W±6 
0 0 0 (cps) WTO*Otf±EtlBaUfcJP*ft««tS©fc 

«*tf, 25 ( 9 C) T* 5 8 0 0 (cps) <Z>ttA<Z>*ft««flj& 

M£ 2 0 0 0 (rpm) HI t£ J: 

flt 1 0 0 (#m) 1 2 £JBfifc**;:i:#T;S3o 

2 5 (mm) ©Mfc**iBfflfctt8rit£» TU 0fe^^# 5 
Stt3 0 (x/m) W±fc*&D s EifcUfcJf 3 «B* 

&Zo 0S*tt % 0. 1 (mm) m$<DX D fs )> 

ilg$#3 0 (mm) ©RJ&fcJniu Ml 0©*/foSfc&£l, 
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m) p-p {K->p . h s . Urt©*3®*aai*»S 

ft*\ 2ft^f5Kc, f-f7^M&int: 

£*15©T*, x-f ^^©gj±, CD^©g (12 0 (m 
m) ) ttmtLTs 120 (mm) +5 (mm) ***mtLX 

*fc, I7(^t^t, 0H*KJjC;*lOO (#m) ©tf'J*- 

>K *aaJI12*«rtUT*J:^ c £©•»£©*>- M 4 ©15* 

m) p-p • . tf-^) ttTOnHi^, 

mi o t^(ciinxbfe^-h 1 4*m%(Dmm 

mmmmi 5**LTS«1 OlCiiu HI lEJEft 

m) p-p (£-* • . e-*) filTCt«j:ta»T;SS. 
GUI 7±t, 4>H1 6ft*UT820B*ll 8Wft£*ft 

«fcK»*m 9***i,th*. ;:©K*Ki9ttiira0jtat« 
*fc«fcs**a-*«i*s£tt-eft< N ^aaai 2©^^^ 



WO 99/00794 



PCTAJP98/02822 



25 

£©«£, R67j<lil 9ttfti§jiJi 1 2 £®ttt®T-n- h 

ft 4b\ ±!3© X o ft km* ib* « aBfti? $ r 5 » c a , 

T 3i^N A©*f$3 U Ufc t y >? T y ft -5 . 

«s*jt««K^*©i:-rs^<, Hi ot^tJ:-5K^aa* 1 

<ft£©-e, A-h-n-h2 Ott**IK±0*|BM*T*.fclv o 
C ©$SI»Jtfc <fc •) ftfflg^ftM^© r *©«»$b& « c U rJ 

*©»S*7 8 0 (nm) kLfe*^ ^iil«©®rtiSfiJf Stt, 
a«T'¥^l 5 (nm) «^ «l*a£ft#l 5 (nm) p-p (e 

*«©M6B«*#fc*^T, 0Jx.fiJi£loo Urn) ©tf'Jjb 
h©^- h Sffll^Tffliaa, Biltfitllil 
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(//m/bit) ?Vv*-8 (%) &fit>ntzo Ztzs CCDio 

mi l{343^^T, mm*mnfa<DtiLW. (mm) &tm& 

EftR (nm) Zmto mi ltil^Ki, ©!S£ 
Jfltt, MT*¥&!1 5 (nm) W>\ JlFM^ibii 1 5 (nm) p 

Z<D®£ S ^Jtfr'O . 2 1 (/zm/bit) 

(%) #ne>ixfeo ztz, zntsKMmi&frvfemmzmfc 

Ltzo Z<DM%.&%*m 1 2 m 1 2t*^t 1 

tflSKDftl (mm) MttllJaflrfi (nm) %mto 01 

T-^s S«T-¥^5 (nm) &T> ^rt^i&te 5 (nm) p-p 
*r*#l 0 0 (nm) T?&S£fcfcJt«UT*££U;Htofct!H4 
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/XttM*fr^*©MSA.fcLfc«^t x (A/3) /N (n 
m) WTx Sfcfct (A/4) /N (nm) ggfc tSC L 

*H©#i3S&#©J:5fc»NAfc&5i:, f3£i#7J/;xfci;|f £ 
£fr-5ffl«if£3fe©AS*S**£<*!) N iftCi Dttj§3!Jl©J| 
93 C * 5 ft ©£ W #tt&T? S & < fc S 0 

0!*tf, NA=0. 4 5©»£fctt N EBft£ft(D\%tn& > 2 
6. 7° , NA=0. 6©i§£fcli v 3 6. 9° fcfcs„ 

^fCs NA=0. 8©»£fctt, K!Sif£*©A.»aHU 53. 

*#«*tfl. 5 2©*^ttt % sffl#fiSa©MK|**ttl 5 

K*ry-f h*j ©1 6 8H#J$) £©*§£, #!©«££ 

^■5H*ft&i;5ti:*fc*»NA©iST:ft*fc6to 

3©fc», ^©«t^ftiaiB%ipiatsfc46fc)taa»©Mfc N 

fi»BS±JK©tfftttt, *2»S©JB#r*£l. 5 2fcbfcif£ 
fctts ft^WKUr^* 1 ! . 2 31I^©&c[)£ffl^^•Sc:^:#^Ii!-t* 
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ix5o MgF 2 0H*r$Nli 1 . 38T"&5 0 

ESS4*©«fi* 6 5 0 (nm) fctSi:, MgF.i-Dftifi 
»l»±R©JP*tt, (A/4) /N (nm) ©SCfc#ftflftftAr 
'5CkfcJ:t)s «120 (nm) Of^CWSa^JL^ 

^££^ifre> (A/4) /N (nm) ©ffifflTM'J>£ -frT^ < fc, 
(A/4) /N (nm) i: Lfe»£fc*/J>fcfcs c tmfttb*>ti 
xu *° ^ £»IW±K©JP*# (A/4) /N (nm) 
*fc*®fi»*ttJ|*U (A/2) /N (nm) fcftofe^fc 

W*tt, i«±fc*Rftfffe«u *fc, m± (A/3) /N 
(nm) WTl?*n«A^Clfctfttg^nfco 

T (A/4) /N (nm) ©JP£ KM b£ t IB^S^^ilL 
T 5 5 0 (nm) ©*®fcttJBl/fc«fcfctJU lB»ff£ft©AS*fc 
*»6 0'8**Tftt, 5 0 (X) a±0*ft<DfiM*|«j|:i-*ck 

4 Kj ©1 74M#bs) o 

±E©J:^ft3tE»i«#©8i[awtt)^T4Sii!l!t5. HI 3fc 

00 (//m) «O*y*-^-^j,- M0Wtu 
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2.80 (Kgf) iit-SCii^-e^So 

4 lotting Kfts^ttserts^ts^^ns, *b-t<i*i£#si 
bfc&* **>,s_ 4 its>t>i,-Y%mmLxmz.&i o o 

m) 4 3 £Mt3 0 

ts££6 l±fcEibfctt»-c»«afift4 3*»lfe£fe3ftfc3* 

m^OJ?^. fl*fcf 2 0 (//m) fcU 01 7t^t<t^ 

fc*fi£«43«fr*7>:r6 2fciD*a«*jHifu 
&® fb£ ftffll 6 0 ft #Sfb * * 5 . 

m) O»*©*«ft**lfc*^«IBftttirii||6 0ft-#fcbT^ 2 
4 lfr&il***. 

±^®«t^{zbT> 4 i t e 

OfcMSiifelMieDflfc, WjltfSift^ Al, Au^o 
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frLXMZ&20 (urn) (DfSMXWi *)cit)M:Z>ZtlZ£i)^ fflft 
©m^lBMtt#f#^*i£ 0 

Al, Au^(OMmmi OMU *^t«»JH7 lS««t 

SJItt©JP£ti\ Hfii«<R4 3©jp*©0<itfi o 0 (,um) fc % 
yifflf^SftttffllKDNeof^, ft£atft7 0£ftji 
R7 1©^£ ©0«x.fcf 5 (/zm) £©#l£&S 0 t&fr*>, 0»*K 

0fc«»K7 1©JP$*5 Urn) hlfel^TfeoT, 4|li 
®*E*ii*ftflMRLfcfc*, *Efttt#±#fcUTi±18 5 U 
m) ©JPSfcfcS. 

t*b>d©«t-5t:UTf#e>ti5^i3^^tt|ani^^{3ffi^ 

tmtis^zmmLtz&tmmomztDmM o (# m ) ti\ 
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4 fBSB £ 1 5 b" y * 7 y re u > X(D ajiifgggi^ T . £ ft s o 

££5 0 Um) ©ffllfflT?*^»«fttt^JR*^tTI!it)^to*n 
*«*S4 3fc««l OfcOMfc, 2 5 (/zm) ®B 

ffi t- IBM * au-e t n « «t v > o 

(mm) ffl|^f^mi5 0i^ Xftttgfcttttjg** 
bTIA 0 £fc-B-Tff « U WSW £ XftttftJRW T «*£ J; 

aa«fcfi»«o±iBfciawLft^i»*Kitjgriigft l xv>5ci:tt 

»fc36«±t^fiE$iiSt:y K $fcli*>- :/©«;*£ out 
MWtZo «TC*l>t> fti§)i*©JS$T*£Ni;1-&o 
ftfcMAtfft&ftSgy r I; fcfcfc^Ol,- ;?©$£& (A/4) 

h*ei47>K©«*tf (A/8) /N©t£{c«*fc£*o 
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-r^T*ifc!K £»W'Ktt*na h-^tt (A/6) /N^ L < & 
(A/3) /Nj£j2T"ft/jN(I^ >K ^p^^ i^-^y;^^^^^^ 

fi^tt£?i£;*tf £3 £1"^ ( 3 A/8 ) /N#ft*a#g>I£ 

^si^xcfiMfiouTiSBjjt-So 02 ^una*^;* 

i£3l/>X©$j££*to 

tfc'fc*, HU©l/>X3 1 fcJtias«E«:2 1 fc©BCSS2©U 
>X32^iSt1-5 0 H®*^ 2PU>X«tt5-i:-e, 
NA*0. 7tt±fcfSCfctfnII6i:at)x H2©P>X3 2©!& 
1®3 2 a £*8B&j£ft2 l©Sig£:©ffili (W. D. ) £$<t 

Sfcv JB1©U>X3 l#V|g2©U>X3 2 Ofglli 3 1 a, 
^2®3 1 bs S3M3 2 a, £tfffH®3 2btt*4$ttBS£ft 

*8B»«#©Bf»ft jE«S4 *ff 9 - i: a* TO fc ft 5 „ 
HH±©|ijfflpjtgj 4 

1?, a*:L-*ffi*W*5c:fc#-cs % *©H«ffillB4«tt©fii 
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©£J^ I3»fl4«ftt©Sftsiei±ftpj|Se:i:4»-e*T, 

s^t, *«nicfl(«^e«tt#tt^ mtt. 

< fc*>«f«M^tfE»*ns«[«®^a5©jg«t:*^T, ±s2ft& 
M©rtSt St =3-1 7 7 (^m) fcU H[^3»jfjp$tr& 

^^©BBP»NA*J:tf»SAfc©SCs At S±5. 26( A/ 
NA 4 ) (//m) Oii^tjioiotL, h7^t-yfp^p 
^ 0 . 6 4 (Mm) „ **a-0#0^±8 4 . 115° ( A/N 
AVt) fcftSiatU ±IB$HA#A^0. 6 8 (/ira) s ± 
-IB»P«NAtf NA/A£ 1.20 **fetia»S4*^TfiaS 

fc<**U 0d*fcf 8 (GB) W±OE«M*»afi)i**i5. * 
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I. I ffl i 1 

1. £fc©-±iBffl!lfciB»l, #3a*#K*JBdi*ftTfc»K d 

h % 3tffl»j«# t? & o t N m© ± ga* a mm mm $hzmt& 

fitf«©--±H±fc, 'j>&< il©&5,k]ifriM£ft-a^ 
fcfcfcafctS^E***. 

2. ±ESSStf N £S£«;&tJV'xy:iBiUIM££tS£k£# 

3. ±!3l»**ttfjB^$iiT^5illi«t:i3 0-Sift**tfx 0. 1 

(%) «T-e*siifc*f*afct5ii*©ttH* igEtt©*£8 
itt«fcD&sifc*^afct5»#©«sH«u@ia«©3teiEfi 

5. ±!BE62KJ£fr\ Al, Cr x Xr>l/77f-^l Pt, 
Ti, Aux Ag, Cu, Ni, SiN„O y> S i Ox, S i N x N 
S i C®5 5©<J>&< fc* l«frfcfcSc:i:£#ai:*3lll$©*S 
Hfl4BE*0#Efaiitt o 

6. ±EB6**ttfAl ±SI»*JH©Jf**si 0 (nm) 
«±"e*5ik*«fakt«Sl*©l6H*lJHS«03t!3S«(*:o 

7. ±BW*R±c % KAK±*jP«rt3ftTV>3£fc*»afc1- 
3»#©$5B§Mi 1 JgfE$©ftf3&$lfto 

8. ±fBJ8&RS±n#T* y;i">u^>jR©«^««!ftttsiJi3ipe. 

&*£fcfcftafc*53f*©ttfflS§6«E«©#ES»fc. 
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&mz&^Ts tmytmrnMomz t&t = 3~i 77 ium) x- 

S £g » V/X ttS 4 * 5 #3* ©HPftNA*«tOf*J|Afc©H 
fc> At £±5. 2 6(A/NA 4 ) (^m) ©H«tffi)l 0 Aoc: 

10. h7>^t^4P, X*a-$0J:tl}:> P^O. 64 
Urn) Io0^+8 4. 115° (A/NA 3 /t) *®tztzt 
*«f«i:-rSil*©ttlllg9«gBttO*HBSil#, 
1 1. ±H6MA#A^0. 6 8 (jam) , ±SBI*lPl8tN A#N A 

/A£ 1. 2 0**fctB«S4***TEftSfctt||£*ftS£ 

fc & ^a f 5 If * ©ISfflg 9 JB IB « © ttfaii$£ft 0 

1 2 . ¥®P^£ft U 2 5 (mm) eiTT?*oT, J?£ 

#1. 60 (mm) WT"C*5C!:ft«f»fc-r*ll*©«BBS(S?a 

S«©3tSS«fto 

13. §3H&fi#8 (GB) fc*n*»**"?!*«ifc*#llfct 
5fS*©3SHS?i9JgfB«©#!38i»o 

14. ±ffl*aa*©Jil!ifr*ftNfcbfcfc*fc, ^-^fcttfit 
«E* h$£# (A/8) /Nfrft (3 A/8) N©i5ffl£;fc £ 

t *«f«i:-r SiS*©«SH® 9 SiB*©#iB«j£#. 

15. h7-^K^$PtUfei:l, h 5 y * K y 6 A P # 
AP ^± 0. 04P (/tm)T*^ fii&E#E^ 6 7. 5 7 P 

(#m) > **a-i»0. 4° ttTT**'cfc*<*«J:irsil*© 

1 6. fitiav/xttiiit'r***iH»*n*iB©*fflfi*Ratf, 
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%<D%m±<DZ#y Zm%ft-C±3 A/1 0 O&TX&ZZ 
1 7. ±!3£fi#*frqrg£#l!j&»e>&!) 0. 3-1. 2 (mm) © 

1 8. ±!B$ftMMM#l^£ft£§B^l©mii£^7>M 

19. ±Emv®njm¥mmftt>tzt) 0. 3-1.2 (mm) © 
TM6aatt7-f;ui»4*ise»n^ Pa*©ii£©ft]#3~i 7 7 (>u 

Wo 

2 0. ±IB^^ii®{bt4^fll* J M^^n2»I3^1©^®(^>7>^ 
g#&£ftTl>S£h£Mfct3ili*©$5BSill 9JfH3«©tt!B 
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2 2. ±gBM£fctt*l*i$)l*te¥Ufc'>- Mcjf£#0 . 6-1. 
2 (mm) ©$ftSfi#MD£to£ftTfcS£fcS8»fctSil# 
cDSSHm 2 1 «!3*©*S3»J«fro 

2 2ilf3*©)tI3^^#o 

2 4. ±HB£8g|&ii, XftlftBfcttttll^ftLTft9£&ttSrt 
H2 2Jg8Btt©*fBS*Ktt. 

2 5 . ±E**«Rfttt»JBttXK>D - KfcJ: 5a**tiT^4 

di:*1#afct5it*©«Sffl«2 4£S«©ftg3»j£tto 

2 6. E»Jli:UTiB*K*SVM4fi»||l: x ft&MtfttftM 

2 7. ±Ea»©S»il©fij»3(ii« N %(DAMtZM£ftfro£'ft 
n X i\\ is < & 5 <fc 9 fc * *IT ^ S C fc * ftft f 5 a»£©$E fflSg 2 
6Jgg«©3fcffiSMEft:, 

2 8. ±ffi3te»a*kttR»«©iSt:t)*^»«!fttt»l!l#IB*$ 

nr w s c: k t ^«*©$bh^ 9 £gBtt©ft8B8*K#. 

k*«rafct«M*©ttHSi2 8aiB«©*ffi*«|# B 

3 0. ±IB^3g3il0^®{3, />- h*u- hff&SftT^SCfc* 
«fafctSIS*©ttH*9.«E«ffl3ti3S«fto 

3 1. ±i3^sii©*@(c N %M$)5±mmm2tiT^zztz 

«r« 1 1" 3 it*©$&HS8 9 «&tt©ftGftft#. 
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3 2. ±Efi»l»JhJK©Blr*Nj&», ±ffi3teaai©JBJf* J: S 
<£<s ±IBE#IB±«t©Ji£fc^ EUKV/K&ft&ZftoftCD®. 
&ZX£Lfcm&£, (A/3) /N (nm) WTt*Sifc*«f 

3 3. *fi©-*iifflCIBSIx ftMl#JIftffM£fts ±1313 

» i * © 4> * < *> ttftft? tf e« * n s mora s © mm c * v> 

t, ±§3ftj§3iJl©Jf£ttft = 3~l 7 7 Um) T-fe5)t^x 

A#6 8 0 (nm) JiiT©W— If-Jte*^ ±I3)fc^x-r X 
EMfcU— !f-*******fc»©llPftNA3y0. 7W±© 

3 4. ±t3ft¥r-f3£Bu 85r,f 2*©>taiai©J*£to&SA 

*©MP»NA*J:tJ c «fiAfc©HC N At g±5. 2 6( A/N 

A 4 ) (#m) (DM&#&b±^>t>(D-e&2>Z}lZ%fmttZn$ 

©iaffl!f§3 SMUfflft^x-f **m o 

3 5 . ±IBU>Xtf 2»»fi8-eft5ifc*«fai:-rSSI*©l5BB» 

3 aSMO^^-r^Sto 

3 6. ±!Bl/>XI±HP^NA^0. 7 8 tt±T?fcSCl 

tSft*©l5HS3 3 JStBaofc^-f 
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